134 identification' section to 9.75×10 4 conidia mL -1 with ddH 2 O. These suspensions were spread three 135 times on whole seedlings at the 4-5-true-leaf stage until run-off, at three-day intervals. After 136 inoculation, seedlings were grown for two weeks in a greenhouse at PNU under 26-28 °C/10-15 °C 137 day/night temperature conditions, and the PM disease symptoms developed were scored. The level 138 of PM resistance was evaluated based on the Disease Symptom Index (DSI) as follows: DSI = 0, no 139 symptoms; DSI = 1, symptoms covering less than 10% of the leaf area; DSI = 2, symptoms on 10-140 30% of the leaf area; and DSI = 3, symptoms covering more than 30% of the leaf area. 
158
The genomic DNA sequence of ol-2 from 'KNU-12' and 'PMS' was determined using three 159 primer pairs, 1-1, 1-2, and 1-3, which were designed based on the SlMlo1 gene sequence (SGN 160 accession number Solyc04g049090) using primer3 software (http://frodo.w i.mit.edu/cgi-161 bin/primer3/primer3.cgi/). To find a gene-based SCAR marker for ol-2, the primer pair 162 SCAR_SlMlo1.1 (Table 1) 
207
Complementary DNAs were PCR-amplified using the primer set 'ASC-1' (Table 1) that was 208 designed to flank the 9 th exon of ol-2. Amplifications were carried out in a 10-μL mixture 209 containing 1 μL cDNA (20 ng), 1 μL 10× SolgTM buffer (SolGent), 0.2 μL dNTPs (10 mM, 210 SolGent), 0.5 μL of each forward and reverse primer (10 pmol), and 0.1 μL eTaqSolg TM Taq 211 polymerase (5U μL -1 , ,SolGent), as follows: denaturation for 10 min at 94 °C followed by 35 cycles 212 of denaturation for 1 min at 94 °C, annealing for 1 min at 61 °C, and extension for 1 min at 72 °C.
213 Amplicons were electrophoresed on a 2.5% agarose gel for 1 h at 130 V and visualized under a gel 214 image analysis system (CoreBio-MAXTM) after being dyed with EtBr.
216

Results
PM pathogen identification
218
The morphological characteristics and the rDNA ITS sequences of PM pathogen samples 219 collected in Muju (MJ_PM1) and Miryang (MR_PM1), South Korea were analyzed. Microscopic 220 observation clearly showed that the type of conidiogenesis displayed by MJ_PM1 and MR_PM1 221 specimens (Fig. 1) 
235
The inheritance of PM resistance in 'KNU-12' was investigated using generation F 1 and 111 F 3 236 family populations. In the first evaluation, generation F 1 and 87 F 3 families were scored as 237 susceptible (S, DSI = 1-3), while 24 F 3 families were scored as resistant (R, DSI = 0-0.9). In the 238 second evaluation, generation F 1 and 89 F 3 families were scored as S (DSI = 1-3), while 22 F 3 239 families were scored as R (DSI = 0-0.9). The DSIs of F 3 families were consistent between the two 240 evaluations except for two F 3 families (F 3 -121 and F 3 -144, Table 2 ). The DSI values of the two 241 replicates per F 3 family were averaged, and the final disease reaction was scored based on the 242 average DSI per-family. The ratio of R (21 F 3 families) and S (90 F 3 families) in the final evaluation 243 was 1:3 (X 2 = 0.68 and P = 0.41), indicating that PM resistance in 'KNU-12' is conferred via a 244 simple Mendelian model of inheritance of a single recessive locus (Table 3) .
245
246 Development of DNA markers for PM resistance 247 Cultivars 'KNU-12' and 'PMS' were genotyped for DNA makers that were previously reported 248 to be linked to PM resistance (Table 2, Fig. 2 ). However, all markers except GP79L were 249 monomorphic between 'KNU-12' and 'PMS'. This marker, which has been reported as linked to the 250 dominant loci Ol-4 and Ol-6 (Fig. 2) 
315
Interestingly, a deletion of the entire 9 th exon was also detected in one of the three cDNA 316 molecules cloned from 'KNU-12'. Therefore, we attempted to verify whether this cDNA molecule 317 originated from a SlMlo homolog that is present in a different genomic location (Zheng et al. 2016), 318 or if it originated from alternative splicing during the RNA processing of Slmlo1.1. The PCR 319 amplification of genomic DNA of 'KNU-12' using the primer set for the two introns flanking the 9 th 320 exon resulted in a wild-type PCR band of 842 bp without the deletion, indicating that the deletion of 321 the 9 th exon might be due to alternative splicing. We further investigated the level of alternative 322 transcripts by PCR amplification of the cDNA samples synthesized as described in the 'Detection of D r a f t 15 324 1' designed for binding to the 8 th exon (forward primer) and 10 th exon (reverse primer) flanking the 325 9 th exon. In addition to the strong PCR band with the wild-type allele size (172 bp), a very weak 326 PCR band showing around 122 bp indicative of the deletion of the 9 th exon was observed in all 327 amplified cDNA samples, including non-inoculated leaves (Fig. 7) . Thus, alternative splicing 328 possibly occurred in both 'KNU12' and 'PMS' samples, but it does not seem to be event-specific or 329 related to the inoculation of the PM pathogen. 347 12' is conferred by another resistance allele of Slmlo1 (ol-2). This allele was newly identified in the 348 present study based on gene sequence analysis and an association study using an F 2:3 population.
349
The ol-2 allele was originally identified from 'LA1230', an accession of S. lycopersicum var. 557 Cosegregation between the marker genotype and disease reaction was observed for both markers. D r a f t ..TGTCAAGTCAAAACATTATGGAAGTTGATGCATATATATATTCAGGGTGATCATACA ************************************************************ Solyc04g049090 GGTCCATTGCAGCTATGTGACTCTCCCTCTTTATGCCTTAGTTACACAGGTAGGTACTCT PMS GGTCCATTGCAGCTATGTGACTCTCCCTCTTTATGCCTTAGTTACACAGGTAGGTACTCT KNU-12 GGTCCATTGCAGCTATGTGACTCTCCCTCTTTATGCCTTAGTTACACAGGTAGGTACTCT ************************************************************ Solyc04g049090 GATCTACATTATGAAAATGTTATATATATATATATATATATATATATATATATATATATA PMS GATCTACATTATGAAAATGTTATATATATATATATATATATATATATATATATATATATA KNU-12 GATCTACATTATGAAAATGTTATATATATATATATATATATATATATA------------************************************************ >15 Solyc04g049090 --CTTATATAGAGAAATTCTGTAGATGGGTTCATCAATGAAGCCTATCATCTTTGGTGAT PMS TACTTATATAGAGAAATTCTGTAGATGGGTTCATCAATGAAGCCTATCATCTTTGGTGAT KNU-12 --CTTATATAGAGAAATTCTGTAGATGGGTTC-TCAATGAAGCCTATCATCTTTGGTGAT ******************************** *************************** Solyc04g049090 AATGTGGCAACAGCTCTTAGAAGCTGGCACCATACAGCGAAAAAACGGGTGAAACAT... PMS AATGTGGCAACAGCTCTTAGAAGCTGGCACCATACAGCGAAAAAACGGGTGAAACAT... KNU-12 AATGTGGCAACAGCTCTTAGAAGCTGGCACCATACAGCGAAAAAACGGGTGAAACAT... ************************************************************ D r a f t Table 2 (F2:3-1-F2:3-66). Cosegregation between the marker genotype and disease reaction was observed for both markers. The relatively weak band corresponding to the 'PMS' allele in heterozygous dCAPS_SlMlo1.1 was possibly due to the forward primer (enzyme site-derived primer) having lower PCR efficiency on the wild-type allele compared to the mutant allele.
286x64mm (300 x 300 DPI) D r a f t D r a f t Fig. 7 . Assessment of alternative splicing in the 9th exon of Slmlo1.1. M, 100-bp marker; gDNA-Control, amplified using gDNA of powdery mildew-resistant tomato inbred line 'KNU-12' by a primer set designed for the two introns flanking the 9th exon (PCR amplicon size: 842 bp); SP-Clone, amplified using the plasmid of the 9th exon deletion mutation by a primer set (ASC-1) binding to the 8th and 10th exons (122 bp); WTClone, amplified using the plasmid of the wild-type sequence (172 bp), cDNAs-0, 12, 24, 48; amplified from cDNAs extracted from 'KNU-12' at 0, 12, 24, and 48 h post inoculation using the primer 'ASC-1'. Weak PCR bands of cDNAs-0, 12, and 24 specific to SP-Clone indicate a possible alternative splicing of SlMlo1.
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